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NESTINGECOLOGYOF THE LOGGERHEADSHRIKE
IN SOUTHWESTERNOKLAHOMA

Jack D. Tyler*

Abstract. —Loggerhead Shrike (Lanius ludovicianus) nests were studied in southwestern

Oklahoma from 1985 through 1988. Pairing began in late February to early March, and

completed nests were found from 13 March to 20 June. Nesting peaked in mid-April, with

second nestings from late May to late June. Average length of the nesting season was 1

1

weeks. Almost one-third of all nests were built in Osage orange {Madura pomifera) trees,

but netleaf hackberry {Celtis reticulata), Chinese elm (Ulmus pumila), and eastern red cedar

{Juniperus virginiana) were also used frequently. Mean nest height was 3 m, and average

clutch size was 5.8. At least one egg hatched in 84% of clutches. A mean of 16.9 days was

required for incubation and the average fledging period was 16.8 days. Probability of survival

using Mayfield’s (1961, 1975) method was 46%. Received 30 July 1990, accepted 15 Sept.

1991.

National Audubon Society Christmas Bird Counts and United States

Fish and Wildlife Service (USFWS) Breeding Bird Surveys indicate that

the Loggerhead Shrike {Lanius ludovicianus) has been extirpated or is rare

throughout much of the eastern United States. It has been on Xht American

Birds Blue List since 1971 (Arbib 1971, Tate 1986), and a status survey

is being conducted by the USFWS.Possible explanations usually suggested

for the shrike’s decline are pesticides (Erdman 1 970, Anderson and Duzan
1978, Kridelbaugh 1981, Phillips 1986), loss of nesting habitat (Graber

et al. 1973), and intensive farming practices (Kridelbaugh 1982). The
shrike is still common in Oklahoma (Droege and Sauer 1990). However,

its numbers continue to decline at the rate of about 5%a year along fully

75%of the Oklahoma routes where it has been detected (USFWS, unpubl.

data). There is little information available on the breeding ecology of the

Loggerhead Shrike in the southern Great Plains. The present four-year

study was undertaken in the spring of 1985 with the objective of con-

tributing basic reproductive data from this part of the species’ range.

STUDYAREA

The study area was within a 24-km radius of Lawton, Comanche County, southwestern

Oklahoma, in the mixed-grass plains biotic district of Blair and Hubbell (1938). Most area

soils have been derived from the underlying Permian redbeds. Average elevation is ap-

proximately 350 m. Pasturelands interspersed with cultivated fields predominated, many
of the former covered more or less by mesquite {Prosopis juliflora) or scattered small trees

of various kinds. Occasional farmstead plantings and Osage orange {Madura pomifera)

hedgerows were common. The level to gently rolling terrain was dotted with numerous

' G. M. Sutton Avian Research Center, P.O. Box 2007, Bartlesville, Oklahoma 74005-2007.

95



96 THEWILSONBULLETIN • Vol. 104, No. 1, March 1992

stockponds and irregularly dissected by intermittent streams. Many of these were bordered

by riparian woodlands and the largest, East Cache Creek, bisected the research area. Ranching

was the primary local enterprise, with winter wheat, hay, and cotton the major crops.

The climate is of the temperate continental type, with great fluctuations in both moisture

and temperature from year to year. Rapid weather changes are common. Precipitation in

Lawton averages about 80 cm per year, and the mean January and July temperatures,

respectively, are 4.6 and 27.5°C.

METHODS

When shrikes started to pair in late winter and early spring, former nest sites and other

localities in suitable habitat were visited every two or three days until nest construction had

begun or the site was abandoned. Thereafter, nests were checked at three- to six-day intervals

until time of hatching or fledging neared, when more frequent visits were made. Data for

109 nests (28 in 1985, 27 in 1986, 26 in 1987, and 28 in 1988) were pooled so that probability

of survival from onset of incubation to fledging could be calculated using Mayfield’s (1961,

1975) exposure-day method. For nests that contained full clutches, or that fledged young,

but for which the exact number of days of incubation or days as nestlings was not available,

known averages from other nests found the same year were used. The probabilities of nest

survival during the hatching period (two days) and during the nestling period were also

determined. The known average nestling period for each year was assigned to other nests

that fledged young that year, but for which exact data were not available (7, 11, 7, and 10

nests, respectively, by year).

RESULTS

Twenty-three species of dense woody plants, most less than 6 m tall

and usually isolated or in hedgerows, were selected as nest sites. Placement

of nests frequently varied from year to year in a given territory but were

usually within 100 m of the previous year’s nest. The mean height for

128 nests was 2.97 ± 0.16 m. The principal trees used for nesting in

southwest Oklahoma and the average percent of total nests contained in

each were: Osage orange (31), hackberry (Celtis reticulata) (13), Chinese

elm {Ulmus pumila) (11), and eastern red cedar {Juniperus virginiana)

(9). Seven other woody plants contained from 3.0% to 5.5% of all nests,

and 12 additional species held nests only once (Table 1).

During the four nesting seasons from 1985 to 1988, 133 nesting pairs

were located. The nesting season, from initial nest construction until the

last fledglings could fend for themselves, lasted about 12 weeks in 1985,

10 in 1986, 9 in 1987, and 13 in 1988. The overall average was 11 ± 1.8

weeks.

Pairing began from late February to mid-March, as winter territories

broke down and some birds began to arrive from the south. Extreme dates

for first evidence of nest construction during the study were February 23

and March 15, and the earliest egg was discovered on March 13. Peak

nesting occurred about the first week of April (Fig. 1), and by May 2, 78

of 88 nests (89%) held complete clutches. A smaller second period of
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18-24 25-31 1-7 8-14 15-21 22-28 29 - 5/5 6-12 13-19 20-26 27 - 6/2 3-9 10-16 17-23

Fig. 1. Dates that 88 shrike nests were completed in Oklahoma, 1985-1988.

breeding activity took place between May 21 and June 20, when clutches

in the remaining 1 0 nests were filled. Most of these were second broods,

however, and there was no “peak.” Dates for the last egg of the final

clutch each year were June 18, 1, 10, and May 31; the average date was

June 8.

First eggs for each of the four respective years were deposited on March

20, 13, 30, and 26. Earliest completed clutches were recorded on March

21, March 18, April 4, and March 31. Dates of first hatching were April

6, 3, 19, and 16.

Table 2 summarizes reproductive success for all four years. At least

one egg hatched in 92% of all nests that contained eggs in 1985. This

increased to 95% in 1986, fell to 69% in 1987, and rose to 81% in 1988

(Table 2). The overall mean percentage was 84%. The percentage of 133

nests fledging at least one young, although only 46% in both 1985 and

1 987, was 63% in 1 988 and 83% in 1 986. The four-year average was 60%.

Clutch size ranged from three to seven eggs and averaged 5.8 for 101

nests. The mean was 5.7 in 1985, 5.6 in 1986, and 5.9 in 1987 and 1988.

The length of incubation (penultimate egg = day one) ranged from 16.6

days in 1988 to 17.1 in 1985. The four-year mean among 55 nests was

16.9 days. For nestlings in 28 nests with data, the average time from

hatching to fledging was 16.8 days.

Ten of 37 pairs (27%) studied in 1985 attempted second broods, nine

of 28 pairs (32%) in 1986, only two among 26 pairs (7.7%) did so in 1987,

and three of 3 1 pairs (9.7%) in 1988. The overall average for all pairs was

19.1%. At one location, shrikes built second nests during the first three

years only. At two nest sites, the same pair renested every year except

1987, and in 1986 one pair of birds incubated eggs in three successive

nests. Second clutches were initiated from mid-April to mid-June. Out

of 1 8 eggs laid in second nests, a maximum of three young fledged. Only

three nesting territories were used all four years.

Nineteen of 109 nests failed while being exposed for 1663 days during
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incubation for a daily mortality rate of 1.1% per nest-day. Daily nest

survival rate was therefore 98.9%. Predation was suspected to have caused

the failure of 1 0 nests, six were deserted, and three others were destroyed

by high winds. Because the average incubation period for 55 nests was
16.9 days, successive survival rate was calculated for each day of incu-

bation (98.9*^). Thus, the number of nests expected to remain if 1.1% of

109 nests were lost daily for 17 days was 94 (93.9%).

The hatching period in shrikes in normally two days, but the date that

the first egg began to hatch was considered the final day of incubation for

that nest. Only 468 of 6 1 9 eggs present at hatching time produced nestlings

within two days of the onset of hatching, giving a probability of survival

during the hatching period of 76%.

Of 90 nests observed during the nestling period, 27 failed during 1308

days of exposure, for a mortality rate of 2. 1%. Therefore, the daily survival

rate for nestlings was 97.9%. Because 16.8 days (rounded to 17) are re-

quired on average before nestlings leave the nest, the overall nestling

survival rate was 64% (97.9*'^).

Probability of survival of any nest from the start of incubation until

the young had fledged was then computed: 0.94 x 0.76 x 0.64 = 0.46,

or 46%. Therefore, of 109 nests in which incubation was begun, the

probability that any one would fledge at least one young bird was 46%.

DISCUSSION

The average nest height in southwestern Oklahoma (N = 128) was 2.97

± 0.16 m. In Missouri and Alabama, the average was slightly higher, 3.2

m(Kridelbaugh 1983) and 3 m(Siegel 1980), respectively, but in Colorado

(Porter et al. 1975) it was only 2 m. Graber et al. (1973) also found that

88% of shrike nests were built in Osage oranges in northern and central

Illinois, and in Kansas, too, this species was used for nesting more than

any other (Johnston 1 964). However, red cedar held the largest percentage

of nests in Missouri (Kridelbaugh 1983), Alabama (Siegel 1980), Virginia

(Luukkonen 1987), and South Carolina (Gawlik and Bildstein 1990). In

Colorado, Porter et al. (1975) found that elms, willows (Salix sp.), cot-

tonwoods {Populus sp.) and Russian olive (Elaeaganus angustifolia) sup-

ported 70% of all shrike nests.

As in Oklahoma, shrikes in Missouri (Kridelbaugh 1 983) began to arrive

and set up breeding territories during mid-February, and the earliest com-

pleted nest was found there on March 23, compared to March 13 in

Oklahoma. The earliest active nest in South Carolina was discovered on

17 March (Gawlik and Bildstein 1990). Egg-laying was not initiated in

Colorado until the first week in May (Porter et al. 1975). Peak nesting

activity in Missouri and Illinois (Kridelbaugh 1983, Graber et al. 1973)
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was in late April, with a second peak in late May in Missouri. Height of

breeding in Alabama was in early April (Siegel 1980), as was the case in

Oklahoma (Fig. 1). Porter et al. (1975), however, reported most nesting

during late May in the higher latitudes of Colorado.

Hatching success for all years in Oklahoma varied from 69% in 1987

to 95% in 1986, averaging 81% (Table 2). Hatching at most Oklahoma
nests took place around the first week of May. During the two years that

success was highest (1985, 1986), April was exceptionally wet. The con-

verse was true in 1987 and 1988, and hatching success was not as high.

In 1988, when precipitation was only slightly below average but evenly

distributed, success was greater than in 1987. However, only 2.0 mmof

rain fell in April 1987, versus the norm of 63.5 mm(U.S. Weather Service,

Fort Sill, Oklahoma). The two years of highest hatching success were also

those with the greatest number of second nesting attempts (Table 2). This

81%average hatch success in Oklahoma is very close to the 79.5% found

in Colorado (Porter et al. 1975). For 43 Missouri nests during two years,

Kridelbaugh (1983) reported a mean of 85%.

For all four years, an average 60%of all nests fledged at least one young

bird. The range was 46% to 83%. A majority of young shrikes fledged

during mid to late May in Oklahoma. Poor success in both 1985 and

1987 was probably attributable to inclement weather. Heavy rains, high

winds, and low temperatures in April 1985 were followed by inordinate

dryness in May and local flooding in early June. In 1987, on the other

hand, April was a month of extreme drought. The pendulum swung to

the other extreme again during the last two weeks of May, when 279 mm
of rain fell, 203 mmof it within one 96-h period (U.S. Weather Service, Fort

Sill, Oklahoma). During this deluge, one to four nestlings were lost from

five different nests. The Oklahoma mean of 60% is in close agreement

with Kridelbaugh’s (1983) of 59.4% for 43 nests in Missouri. The figures

from Alabama (50%) and Colorado (55.9%) were somewhat lower (Siegel

1980, Porter etal. 1975).

For 101 Oklahoma nests, the average clutch size was 5.8. During the

first two years of the study, in which both hatching success and attempts

at second broods were at their highest levels, clutch size averaged 5.6 and

5.7, respectively, whereas the mean size during the other two years was

5.9 (Table 2). This overall Oklahoma average of 5.8 was the same as that

for 34 nests in Minnesota (Temple and Brooks 1986). It ranged from 5.1

(N = 57) in Virginia (Luukkonen 1987) to 6.4 (N = 65) for Colorado

(Porter et al. 1 975) and is very near the 5.7 average found in both Missouri

(N = 55) and Illinois (N = 134) (Kridelbaugh 1983, Graber et al. 1973).

The mean clutch size of 32 Kansas nests, however, was only 5.3 (Johnston

1964).
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The mean incubation period for Oklahoma shrikes was 16.9 days among
55 nests, which corresponds to Lohrer’s (1974) average for 16 nests in

Florida, and is almost identical to that for Missouri, where Kridelbaugh

(1983) found it to be 17 days for 13 nests. For 14 California nests, this

average was 16 days, as it was in Colorado (Miller 1931, Porter et al.

1975).

At 28 nests in Oklahoma, the nestling period averaged 16.8 days. Sim-

ilarly, it averaged 17.6 days in Alabama and 17 for both Colorado and
Florida (Siegel 1980, Porter et al. 1975, Lohrer 1974). This figure was 19

days for 1 4 Missouri nests (Kridelbaugh 1983) and 20 in California (Miller

1931).

In Oklahoma, the percentage of shrike pairs that attempted two broods

ranged from 7.7% in 1987 to 32% in 1986. The average was 19.1%. As
seen in Table 2, during the first two years, when hatching success was

greatest, more renestings took place, and vice versa. The very low renesting

rate of 7.7% in 1987 was probably due to a 279-mm rainfall in late May.
Conversely, a severe drought gripped the area during this same period in

1988, which might have accounted for the low number of second nestings

that year (U.S. Weather Service, Fort Sill, Oklahoma). In Missouri, Kri-

delbaugh (1983) found that 22%of birds he studied renested in 1980 and

1981. Fifteen (58%) of 24 second nestings in Oklahoma succeeded, a

higher percentage than the 46% overall rate. Of the 10 second nests that

failed, one was abandoned, another succumbed to predation, and eight

failed for unknown reasons.

Second nest attempts may be related to length of growing season. More
days of favorable weather, coupled with the fact that breeding begins very

early here, afford ample opportunity for rearing two broods most years.

Food is generally available for a longer period as well. As shown in this

study, up to one-third of all shrike pairs may attempt second nests during

normal years (Table 2), but the vagaries of weather often prevent it.

In cases where nests were found empty but intact, predation was strongly

suspected. Known nest predators common to the area included housecats

{Felis domesticus), various snakes, and grackles {Quiscalus mexicanus and

Q. quiscula).

In this study, the probability of survival from the start of incubation

until fledging for 109 nests was 46%. Except for Alabama (Siegel 1980),

where it was 43.2%, this figure is low compared to other studies. For

instance, it was 62.2% in Colorado, 69. 1%in Missouri, and 72% in Illinois

(Graber et al. 1973, Porter et al. 1975, Kridelbaugh 1983).

Local nesting habitat appears to be still relatively abundant, so expla-

nations for the shrike’s gradually failing numbers must be sought else-

where. In this intensely agricultural region, insecticides are widely used.

I
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but the relationship between them and declining shrike populations is

difficult to establish. The continuing loss of native grasslands to plowing

eliminates valuable shrike foraging habitat. Luukkonen (1987) found that

1 1 nests surrounded by pastures produced twice the number of young

shrikes as did nests in other habitats. Even if these fields are reseeded in

later years, it is seldom done with native grasses.

Inadvertent destruction of some nesting habitat (i.e., Osage orange

hedgerows) is also occurring. Because of their durability, Osage orange

posts were formerly widely used to support barbed wire fences. Over the

years, and in widespread localities, these posts grew into tree rows. The
prevailing current tendency, however, is to replace them with metal or

creosote-treated posts, completely eliminating this valuable tree so often

used for shrike nesting (Table 1).

The future outlook for survival of the Loggerhead Shrike in this part

of its range is not good. With a mean survival rate of only 46%, the steady

decline in its numbers is bound to continue if populations do not stabilize.

ACKNOWLEDGMENTS

For help with this study, I am indebted to the following: L. L. Choate helped to plan and

initiate the research; J. Wheatley, S. Orr, Jeff Tyler, J. S. Shackford and L. E. McGeeaided

with field work; the George M. Sutton Avian Research Center in Bartlesville, Oklahoma,

provided funding; and M. L. Morrison and B. L. Brooks made valuable suggestions for

improvement of the manuscript.

LITERATURE CITED

Anderson, W. L. and R. E. Duzan. 1978. DDEresidues and eggshell thinning in Log-

gerhead Shrikes. Wilson Bull. 90:215-220.

Arbib, R. S., Jr. 1971. The Blue List: an “early warning system” for birds. Am. Birds 25:

948-949.

Blair, W. F. and T. H. Hubbell. 1938. The biotic districts of Oklahoma. Am. Midi. Nat.

20:425-454.

Droege, S. and j. R. Sauer. 1990. North American Breeding Bird Survey annual sum-

mary, 1989. U.S. Fish Wildl. Service Biol. Rept. 90(8).

Erdman, T. C. 1970. Current migrant shrike status in Wisconsin. Pass. Pigeon 32:144—

150.

Gawlik, D. E. and K. L. Bildstein. 1 990. Reproductive success and nesting habitat of

Loggerhead Shrikes in north-central South Carolina. Wilson Bull. 102:37^8.

Graber, R. R., j. W. Graber, and E. L. Kirk. 1973. Illinois birds: Laniidae. Illinois Nat.

Hist. Surv. Biol. Notes No. 83.

Johnston, R. F. 1964. The breeding birds of Kansas. Univ. Kansas Mus. Nat. Hist. Publ.

12:635-636.

Kridelbaugh, a. 1981. Population trend, breeding and wintering distribution of Logger-

head Shrikes {Lanius ludovicianus) in Missouri. Trans. Missouri Acad. Sci. 15:111-

119.

. 1982. An ecological study of Loggerhead Shrikes in central Missouri. M.S. thesis,

Univ. Missouri, Columbia, Missouri.



104 THEWILSONBULLETIN • Vol. 104, No. 1, March 1992

, 1983. Nesting ecology of the Loggerhead Shrike in central Missouri. Wilson Bull.

95:303-308.

Lohrer, F. E. 1974. Post-hatching growth and development of the Loggerhead Shrike in

Florida. M.A. thesis, Univ. South Florida, Tampa.

Luukkonen, D. R. 1 987. Status and breeding ecology of the Loggerhead Shrike in Virginia.

M.S. thesis, Virginia Polytechnic Inst, and State Univ., Blacksburg, Virginia.

Mayfield, H. 1961. Nesting success calculated from exposure. Wilson Bull. 73:255-261.

. 1975. Suggestions for calculating nest success. Wilson Bull. 87:456-466.

Miller, A. H. 1931. Systematic revision and natural history of American shrikes (Lanius).

Univ. California Publ. Zool. 38(2): 1 1-242.

Phillips, A. R. 1 986. The known birds of North and Middle America, Pt. 1 . A. R. Phillips,

Denver, Colorado.

Porter, D. K., M. A. Strong, J. B. Giezentanner, and R. A. Ryder. 1975. Nest ecology,

productivity, and growth of the Loggerhead Shrike on the shortgrass prairie. Southwest.

Nat. 19:429-436.

Siegel, M. S. 1 980. The nesting ecology and population dynamics of the Loggerhead Shrike

in the blackbelt of Alabama. M.S. thesis, Univ. Alabama, Tuscaloosa, Alabama.

Tate, J., Jr. 1986. The Blue List for 1986. Am. Birds 40:227-236.

Temple, S. A. and B. L. Brooks. 1 986. Progress report on a study of the breeding habitat,

distribution, and reproductive success of Loggerhead Shrikes in Minnesota. Unpubl.

rept. to Minnesota Chap. Nature Conserv. & Minnesota Dept. Nat. Res.


